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I.  INTRODUCTION 


A.  Background  and  Purpose: 

The  USAF  Hospital  Davis  Monthan,  Bioenvironmental  Engineering 
Services,  Dav is-Monthan  AFB  (USAF  Hospital  DM/SGPB)  performed  sampling  for 
hydrazine,  un sy mine tr i cal  dimethyl  hydrazine  (UDMH)  ,  and  nitrosodime thy  1  amine 
(NDMA)  at  five  active  Titan  II  complexes.  These  surveys  were  performed  during 
the  period  4  November  1982  through  8  April  1983  at  the  request  of  Headquarters 
Strategic  Air  Command,  Bioenvironmental  Engineering  Division  (HQ  SAC/SGPB) . 

The  purpose  of  these  surveys  was  to  determine  background  levels  of  hydrazine, 
UDMH  and  NDMA  at  typical  Titan  II  complexes  in  alert  status  for  comparison 
with  results  reported  during  deactivation  fuel  propellant  download  operations. 

B.  USAF  Hospital  DM/SGPB  Survey  Personnel: 

1.  Maj  Robert  J.  Sutay,  Certified  Industrial  Hygienist 

2.  Capt  Arnold  R.  Ferguson,  Bioenvironmental  Engineer 

3.  SSgt  James  B.  Heggie,  Bioenvironmental  Engineering  Technician 


II.  AIR  SAMPLING  AND  ANALYSIS 

A.  Sampling  and  Analysis  Techniques 

1.  Hydrazine /UDMH 

Area  and  personal  samples  for  hydrazine  and  UDMH  were  collected 
using  Gas  Chrom  R^  (30/60  mesh)  (firebrick)  sampling  tubes  with  P200,  P200A, 
P2500,  or  P2500A  DuPont  pumps  with  flow  rates  ranging  from  .2  to  2.0  Lpm, 
Analysis  of  firebrick  tubes  was  performed  by  the  USAF  Occupational  and 
Environmental  Health  Laboratory,  Analytical  Services  Division  (USAF  OEHL/SA). 
After  desorption  with  deionized  water,  the  samples  were  split  and  analyzed 
separately  by  colorimetric  determination  for  UDMH  and  hydrazine. 

2.  NDMA 

R 

Area  and  personal  samples  were  collected  using  Thermosorb/N 
adsorption  media  purchased  from  Thermo  Electron  Corporation,  Waltham  MA,  with 
P200,  P200A,  P2500,  and  P2500A  DuPont  pumps  at  flow  rates  of  .2  to  2.0  Lpm. 
Samples  were  analyzed  by  the  National  Institute  for  Occupational  Safety  and 
Health  (NIOSH),  Cincinnati  OH.  The  adsorption  media  was  desorbed  with  metha¬ 
nol  and  dichlorome thane  (25%/75%)  and  analyses  were  accomplished  by  gas  chro¬ 
matography  with  detection  of  NDMA  by  a  Thermal  Energy  Analyzer  (TEA).  Pres¬ 
ence  of  NDMA  was  confirmed  by  gas  chromatography/mass  spectroscopy  (GC/MS) . 
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III.  EXPOSURE  STANDARDS 


The  following  standards  apply  to  this  survey. 

A.  Hydraz ine 

AFOSH  Standard  161-13,  Hydrazine3,  establishes  the  permissible  expo¬ 
sure  limit  (PEL)  of  .1  mg/m3  (100  pg/m3).  Hydraz ine  is  also  an  industrial 
substance  suspect  of  carcinogenic  potential  for  man  and  skin  absorption  can  be 
a  significant  route  of  exposure.1 

B.  UDMH 

The  current  American  Conference  of  Governmental  Industrial  Hygienists 
(ACGIH)  Threshold  Limit  Values  (TLV^)  are  incorporated  into  AFOSH  Standard 
161-8,  Permissible  Exposure  Limits  for  Chemical  Substances.4  UDMH  has  an 
assigned  TLV  of  1.0  mg/m3  (1000  pg/m3)  and  also  has  "skin"  and  A2  notations,1 
indicating  UDMH  is  an  industrial  substance  suspect  of  carcinogenic  potential 
for  man  and  skin  absorption  can  be  a  significant  route  of  exposure. 

C.  NDMA 

NDMA  produces  tumors  in  laboratory  animals  and  is  covered  by  AFOSH 
Standard  161-3,  Carcinogenic  Substances1  and  29  CFR  1910.1016,  N-nitrosodi- 
methylamine . 5  These  regulations  specifically  apply  to  mixtures  which  contain 
greater  than  1%  NDMA  by  weight  in  the  solid  or  liquid.  USAF  UDMH  and  50/50 
mixture  analyzed  to  date  contained  significantly  less  than  1%  NDMA.  However, 
NDMA  may  be  formed  by  oxidation  of  UDMH  in  air,  and  due  to  its  potent  animal 
carcinogenicity,  human  exposures  must  be  lowered  as  much  as  possible.  NDMA 
does  not  have  an  assigned  TLV  but  does  have  "skin"  and  A2  notations.1 


IV.  RESULTS  AND  DISCUSSION 

A.  General 

Sample  results  are  presented  in  Tables  A-I  through  A-V  in  Appendix  A. 
The  NPT  CONC  column  in  the  tables  is  the  concentration  in  micrograms  per  cubic 
meter  measured  during  the  sample  period  adjusted  to  25°C,  760  mm  Hg  (normal 
pressure  and  temperature).  The  TWA  CONC  column  is  the  concentration  time- 
weighted  over  8  hours  adjusted  to  25°C,  760  mm  Hg,  assuming  no  exposure  for 
the  unsampled  period.  Comparisons  with  previous  download  surveys  are  based 
upon  the  NPT  rather  than  TWA  concentrations  to  eliminate  sampling  duration 
differences.  The  results  with  <  symbols  associated  with  nondetected  (ND) 
samples  indicate  the  minimum  concentration  which  could  have  been  measured 
under  the  sampled  conditions. 

B.  Background  Levels 

The  complexes  and  dates  sampling  was  performed  are  presented  in  Table 
I  and  the  sample  results  are  summarized  in  Table  II. 
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TABLE  I 


Sample  Dates 


1. 


Hydraz ine 


Site 

Date 

570-1 

15  Feb 

83 

570-4 

8  Apr 

83 

570-6 

27  Jan 

83 

571-4 

26  Jan 

83 

571-9 

4  Nov 

82 

and  UDMH 

Hydrazine  and  UDMH  levels  measured  did  not  exceed  1%  and  10% 
8-hour  PEL  levels  respectively.  However,  many  of  the  UDMH  values  could  be 
false  positives  associated  with  the  analytical  method. 


2.  NDMA 


NDMA  was  detected  at  the  silo  exhaust  at  four  complexes  with 
an  average  concentration  of  0.62  pg/m*  (0.20  ppb)  for  all  five  complexes 
measured.  It  was  also  detected  at  the  nWn  and  the  MSA  platform  at  two  com¬ 
plexes  at  average  concentrations  of  0.30  pg/m*  (0.10  ppb)  and  0.18  pg/m* 
(0.06  ppb)  respectively  for  all  complexes  measured.  NDMA  was  also  detected 
at  complex  570-1  on  the  P-5  platform  at  a  concentration  of  0.24  pg/m*  (0.08 
ppb)  and  in  the  launch  duct  on  Level  8  and  the  equipment  area  on  Level  2  of 
complex  571-9  at  levels  of  0.35  pg/m*  (0.12  ppb)  and  0.12  pg/m*  (0.04  ppb) 
respectively . 


V.  CONCLUSIONS 

A.  UDMH  and  hydrazine  are  not  significant  health  hazards  based  upon 
current  exposure  standards. 

B.  NDMA  was  not  detected  in  the  LCC. 

C.  NDMA,  while  present  at  some  locations  in  the  silo  area  at  sub  parts 
per  billion  concentrations,  is  not  a  significant  health  hazard  due  to  the  low 
levels  measured  and  the  limited  time  spent  in  the  silo  by  crewmembers  (less 
than  2  hr/alert).  This  was  further  confirmed  by  the  lack  of  NDMA  detected  on 
personal  samplers  worn  by  crewmembers. 

VI.  RECOMMENDATIONS 

A.  Inform  missile  crewmembers  of  the  presence  of  NDMA  and  possible 
health  hazards  similar  to  information  briefed  to  Propellant  Transfer  System 
(PTS)  personnel. 
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Staple  Re  atilt  Summary,  NPT  Cono.,  pj/a1 ,  Hydraxiue/UDKH/NDMA 
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APPENDIX  A 


11/4/82,  Sit*  371-9,  Background  Samples  Before  Fuel  Propellant  Download 
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DISTRIBUTION  LIST 


No.  of  Copies 

HQ  AFSC/SGP  1 

Andrews  AFB  MD  20334 

HQ  AFMSC/SGPA  1 

Brooks  AFB  TX  78235 

AFAMRL/TH  1 

Wright-Patter son  AFB  OH  45433 

USAF  Hosp  Davis-Monthan/SGPB  2 

Davis-Monthan  AFB  AZ  85707 

USAFSAM/TSK  1 

Brooks  AFB  TX  78235 

390th  SMW  3 

Davis-Monthan  AFB  AZ  85707 

390th  MIMS  2 

Davis-Monthan  AFB  AZ  85707 

HQ  SAC/SGPB  25 

Offutt  AFB  NE  68113 

USAF  Hosp  Wiesbaden/SGB  1 

APO  New  York  09220 

OL  AD,  USAF  OEHL  1 

APO  San  Francisco  06274 
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